transposition anomaly. Some abbreviations and symbols are used to help the clinician describe the condition on the patient's record sheet, which will be easy to write and understand by the fellow colleagues and will dispense maximum possible facts about the anomaly.
MateRIals and Methods
To know all the possible types of tooth transposition, literature was searched in PubMed and Medline library, with the keyword "tooth transposition." A total of 494 articles were obtained. These articles were read, and all possible types of transposition were noted. The obtained data were analyzed systematically and comparatively to design a new classification-notation system.
Results

New transposition notation system
• T: Is used to represent the transposition of teeth • F: Is used in the superscript for the teeth, which is facial • P: Is used in the superscript for the teeth, which is palatal • I: Is used in the superscript if the tooth is transposed and impacted • E: Is used in the superscript if the tooth is transposed and still erupting/partially erupted.
Numbers from 1 to 8 represent the tooth number from central incisor to third molars, respectively. • ↑ Symbol will denote maxillary arch, like T↑ • ↓ Symbol will denote mandibular arch, like T↓.
Permanent tooth type Tooth number
Unilateral or bilateral transposition will be mentioned on the left or right or both sides of "T" in subscript. For example:
• Unilateral maxillary canine-first premolar transposition of the right side, a notation will be ↑3 F -4 P T • Unilateral maxillary canine-first premolar transposition of the left side, a notation will be T↑3 F -4 P
• Bilateral maxillary canine-first premolar transposition, a notation will be ↑3 F -4 P T↑3 F -4 P
• If a tooth fully erupts nothing is added in the superscript, with F or P. However, if a tooth is impacted or partially erupted, I or E is added in the superscript, respectively.
Considering a case with bilateral maxillary canine-first premolar transposition, in which left canine partially erupts and right canine is impacted palatally, a notation will be ↑3 P, I -4 F T↑3
F, E -4 P .
New transposition classification system
This new classification embraces two classes, i.e. Class I and II. Class I and Class II are further divided into three subtypes. These classes are organized according to the severity of transposition [ Table 1 ], and this aims to help in clinical diagnosis and treatment planning.
Class I incorporates those transpositions that have been called as pseudotransposition or incomplete/partial/simple [8] [9] [10] transposition in the past. These transpositions are pretentious or deceptive as there is no interchange in the position of two teeth. Only the crown or root of a single tooth is transposed or to be more specific a single tooth is ectopically erupted. This always involves adjacent teeth.
With the intent to simplify it further, this class is again divided into three subtypes. Class I Type A [ Figure 1 ] encompasses those transpositions where only the crown of a tooth is transposed while the root occupies its normal position. The long axis of the transposed tooth is angulated, and the involved Class II incorporates complete [8, [11] [12] [13] transposition or in other words, it includes those transpositions in which there is an interchange in the position of the involved teeth. These transpositions can be of two types. [11] Two different terms are added in this classification: (1) reciprocal and (2) nonreciprocal. In reciprocal transposition, the transposed teeth occupy each other's normal respective position in the arch, as seen in the transposition of a lateral incisor and canine. In nonreciprocal transposition, the transposed teeth do not occupy each other's normal respective position in the arch, as seen in canine next to the first molar.
Complete transpositions can further prevail either between two adjacent teeth or between two nonadjacent teeth. Therefore, Class II is again divided into three subtypes.
Class II Type A [ Figure 4 ] interpolates those transpositions where complete reciprocal transposition occurs between Class II Type C accommodates transpositions that are complete but nonreciprocal. Figure 6 shows such transposition between a maxillary canine and the central incisor. Here, both the crowns and the roots of the canine and the central incisor have changed their normal position, and the canine is transposed to the normal position of the central incisor, but the central incisor is not occupying the normal position of the canine. In fact, the canine has pushed the central and lateral incisor distally. A similar condition is seen when the canine is transposed next to the first molar [ Figure 7] ; here, canine occupies the position of the first molar, but the first molar does not occupy the position of the canine.
Furthermore, this classification is structured in order of increasing severity. As we move down the class and types, Reciprocal transposition between adjacent teeth, commonly seen between canine and first premolar, can be corrected when proper treatment mechanics is used, but the treatment is complex and time-consuming. Reciprocal transposition between nonadjacent teeth and nonreciprocal transpositions is very difficult to treat, considering the cost to benefit ratio. These cases are usually accepted rather than corrected. Peck and Peck suggested correcting only pseudotranspositions and maintaining the transposed tooth order in all other types of true transposition. [12, 14] Some authors have also reported the correction of the teeth to their normal position, even in cases with complete transposition. [15] [16] [17] [18] dIscussIon The first case of transposition involving maxillary canine and lateral incisor was reported by Miel in 1817. [19] Thenceforth, many case reports [7] [8] [9] [10] [11] [12] [13] have been published, and different authors have used different terms to describe the condition. However, there is still a dearth of literature on a comprehensive classification-notation system for transposition. Until now, there is no classification and notation system for transposition that is versatile enough to organize almost every aspect of tooth transposition.
There are various notation systems currently used in dentistry. [20] [21] [22] [23] [24] [25] [26] [27] Some of the common notation systems are the Federation Dentaire Internationale (FDI) World Dental Federation notation, [21] [22] [23] [24] the Universal numbering system (dental), [21, 25] the Zsigmondy/Palmer notation method, [26] Haderup system, the Navy system, the Army system, and Bosworth system. [27] The Palmer notation has the advantage of easy recognition and comprehension and is user-friendly, but its reliance on nondigital symbols makes it inadequate for computer data processing. [21] The FDI system has the advantage of digital sense but a major disadvantage of this system is incorrect quadrant identification and notation by a number of dentists. [21, 24] Conceding the above advantages and disadvantages of both Palmer and FDI system, [21] [22] [23] [24] a slight modification of the Palmer system has been proposed to provide the much demanded digital sense. To decipher the notation system for transposition, "↑" symbol is solicited for maxillary arch and "↓" symbol for mandibular arch. The left and right quadrant will be represented by the left and right side of the alphabet "T," respectively. The contemplated notation system has the following advantages: (1) it has computer sense and thus digital record keeping and archiving will be easy; (2) it has visual and cognitive sense making it easy for interaction and communication; (3) it is simple to teach and understand and is easy to describe and write on patients record sheet; (4) it eliminates the need for using specific numbers for different quadrants, as in the FDI system, thus minimizing the chances of wrong quadrant identification; (5) a large amount of information regarding the nature of transposition can be narrated with ease. The main purpose of the proposed notation system is to make it easy for interaction, communication as well the severity of transposition and complexity of treatment increase. Incomplete transpositions are easy to correct when compared with complete transpositions, and coronal transpositions are easier to correct as compared to radicular transposition, as root movement is required for correction of radicular transposition. To correct overlapping transposition, problems that can be faced are limited alveolar width, proximity of roots, chances of fenestration or dehiscence, and other periodontal problems. as record keeping and does not intend to replace the popular notation systems.
Classification is an investigative procedure, and lack of proper classification will lead to variation in conclusions. Strang [28] emphasized that an ideal classification should encompass all possible sites, should be easy to comprehend and communicate among health professionals, and should be clinically relevant. It should be based on sound scientific background and should intelligently prognosticate and subsequently outline the necessary steps of treatment. There is no classification for transposition that fulfills all these criteria, and therefore, there is a need for a new comprehensive and descriptive classification that includes all possible types and sites of transposition, and a consensus needs to arrive, among the profession, to avoid the confusion arising from various terms used by different authors for similar condition.
In the presence of superior insight of the various types of tooth transposition, [6] [7] [8] [9] [10] [11] [12] [13] and enhanced enlightenment about the treatment possibilities and complexities of treatment, [14] the following classification is offered. This proposed classification is detailed, comprehensive, and versatile enough to classify almost every aspect of the tooth transposition. It is simple enough to organize all the information, as well as, easy to write and comprehend from patient records. In the present era of digital dentistry, this classification is easy for digital documentation and archiving. The symbols and abbreviations used in this classification allocate a large amount of information with simple notations, making the explanation short, and easy to comprehend.
We advocate the use of this new classification and notation system together to gain utmost insight and superior understanding. This classification-notation system is a unit, and both the components complement each other. The clinical advantages of this classification over other classifications are: (1) this classification will help in clinical diagnosis and treatment planning as the classes are arranged in increasing order of clinical severity. This was lacking in earlier classifications. As we go down the classes, treatment complexity, as well as treatment time increases. Incomplete transposition is least severe and can be corrected easily. Complete transposition involving adjacent teeth still has chances of correction if proper treatment mechanics is used, (2) this classification differentiates between reciprocal and nonreciprocal transposition, as transposition between canine and central incisor or between canine and second premolar can be reciprocal or nonreciprocal though both are a type of complete transposition. This differentiation was lacking in earlier classifications, (3) it describes the exact nature of transposition and conveys maximum amount of information about the transposition when clubbed with the proposed notation system. It provides information about the position of the transposed tooth, i.e. facial, palatal, partially erupted, or impacted. It provides information about the unilateral or bilateral nature of transposition and can be used for maxillary as well as a mandibular arch. This was not possible with earlier classification and notation systems, (4) facial/palatal location and eruption status of transposed teeth are important in treatment planning. Ciarlantini and Melsen [14] suggest that it is advantageous to treat the transposition when teeth are not fully erupted, as the transposed teeth can be guided to erupt in its normal position. Impacted teeth pose various difficulties in treatment and should be considered during planning treatment.
conclusIon
The intent of this classification-notation system is to integrate the existing data into groups, taking advantage of the strengths of the existing classification as well as to help define their limitations and in no way deprecates the concepts of earlier research. Few descriptive terms are added to provide an easy understanding and visualization of the groups. It is suggested that this classification will also be able to accommodate any future information on other types of transposition which may emerge from future research evidence and clinical trials.
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